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ABSTRACT
This paper discusses the rationale for developing a
calibration information system at Ontario Hydro
Pickering Nuclear Division (PND), including the
approach to calibration information problems, the
identification of existing processes, discovery of alter-
natives, selection of the best alternative and project
development.

INTRODUCTION
Instrument calibration data is important to CANDU
maintenance program for safety reasons. At PND,
two significant events reported in 1991 and 1992
focused attention on the need for accurate and up-to-
date calibration information available. In the first
event report , the Boiler Emergency Cooling System
(BECS) had been potentially impaired due to incor-
rect calibration information. In the second2.
Shutdown System (SDS1) log rate trip meters on
numerous units were calibrated incorrectly. These
events had the potential to challenge the safe opera-
tions of the CANDU reactors. As a result, the Atomic
Energy Control Board (AECB)3 actioned PND to
determine the overall status of calibration proce-
dures, activities and records; then to define correc-
tive actions.

EXISTING PROCESSES
At PND, the calibration process is defined in the
Pickering Station Reference Plan P-SRP-1.2,
Equipment Calibration. The performance and verifi-
cation activities that are required to ensure measur-
ing and test equipment is maintained within speci-
fied accuracies are well defined. Designated control
and electrical field equipment should be calibrated to
traceable standards. Similarly, field equipment are
traceable back to calibration equipment so that
accountability may be maintained if/when a standard
is found to be outside of its calibration specification.
The calibration program at PND deals with four cate-
gories of measuring and test equipment. The calibra-
tion process structure is illustrated in Figure 1.
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Figurei. Calibration Process Structure

The calibration activity is initiated by a call-up or a
malfunction of the instrument. The Design calibration
data is first recorded in calibration sheets at commis-
sioning time. The calibration sheet is used as refer-
ence for subsequent calibrations. Calibration for spe-
cial safety and safety related system instruments are
governed by regulatory requirements specified in
Operating Policies & Procedures (OP&P).

The calibration process at PND is shown in the
Figure 2.
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Figure 2. Calibration Process

The traditional paper based method for handling
instrument calibration is found to be deficient. Some
of the deficiencies are noted as follows:

• backlogs of calibration records awaiting filing
• difficult to review history of calibration records
• difficult to create reports and trends on instruments

The Control Maintenance organization at PND recog-
nized the need to collect and manage calibration data
electronically.

DISCOVERY OF ALTERNATIVES
PND is supported by an evolving information sys-
tems infrastructure that includes legacy systems
such as the Work Management System (WMS).
Since al! work activities performed at PND are
recorded in WMS, modifications to WMS to support
instrument calibration was considered. However,
numerous attempts to change WMS to support cali-
bration failed. The failures were attributed to factors
such as

• high cost associated with enhancements to legacy
systems

• inflexible hierachical/network database manage-
ment system to support user requirements

• long life-cycle for development and implementation

Control Maintenance investigated the use of off-the-
shelf software such as Instrumention Manager" soft-
ware by Sandcove Software. The software product is
a Microsoft Windows' based application which
allows instrumentation designers, installers, and
maintainers to specify, track and access information
about predefined instrumentation systems. The soft-
ware application is well suited for managing instru-
ment calibration fora small workgroup. However, the
software cannot be scaled to a large, multi-user net-
work environment.

The Environmental Qualification (EQ) project group
came across similar obstacles when faced with the
difficult task for managing the large volume of EQ
data. For expediency, a software application called
Harsh Environment Components List (HECL) pro-
gram was developed. The HECL software was suit-
able for a small workgroup of list generation.
However, the application may not be deployed to
meet the multiple workgroups involved in EQ that
are geographically dispersed throughout the corpora-
tion. Thus, an enterprise EQ Information System
(EQIS) was devloped to collect information on safety
related components at the required level of safety
assurance. The technology selected is scalable:

• Client Server technology
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• ORACLE' Relational Database Management
System (RDBMS)

• Structured Query Language {SQLWindows') appli-
cations development environment

SELECTION OF BEST ALTERNATIVE
In the course of development and implementation of
EQIS, EQ and CM recognized the commonality in
information and functionality that pertains to instru-
ment calibration. Information such as

• Unit
• equipment code
• manufacturer make and model

Engineering Services, Control Maintenance and EQ
organization initiated the development of a Calibration
(CAL) Application. CAL is developed by the same
Information Systems group that developed EQIS. The
CAL screen design assumes the same general format
and style as EQIS. The common data elements
between the CAL and EQIS are identified in analysis.
The detailed analysis facilitates the need to sychro-
nize common data elements in the future. Also, other
related information systems such as Instrument
Schedule Information System (ISIS), WMS, Tool
Management System (TMS), and Power Supply List
are also considered in the detailed analysis.

DEVELOPMENT
The application is developed using a combination of
Joint Application Development (JAD) and Rapid
Application Development (RAD) methodologies. The
team adopted the new approach to system develop-
ment to get the following results:

• direct input for the users
• expedite development efforts

The team consists of stakeholders from various
orgranizational units:

• Control Maintenance
• Engineering Services
• Business Services
• Information Systems Section
• Environmental Qualification

In the preliminary production implementation of the
CAL application (Phase 1), the following functionali-
ties are included:

• Device data for four types (Control Valves,
Transducers, Switches, and Relief Valves)

• equipment code, function, location, installed
make/model/serial number

• Approved calibration data
• Input and output ranges, calibration points, toler-

ancess

• Actual calibration data

• Associated reference documents

• Security

CONCLUSION
Phase 1 development is scheduled for completion at
the end of 1995. Traditional information management
methodologies require improvements in-tune with
the current evolution of information technology. The
custom development of the Calibration Application
fulfills the requirement to maintain a history of the
calibration records. The repository of calibration col-
lected in the CAL application provides the System
Engineers with trending and reporting capabilities.
Also, Ontario Hydro Nuclear (OHN) has recommend-
ed the migration of legacy systems to an integrated
solution. The development work on CAL helps to
move information closer to the integrated informa-
tion management system for the future.

1 Significant Event Report SER B91-053
2 Significant Event Report SER B92-002
3 AECB audit report 92-QA-01

™Trademarks

ORACLE is a registered trademark of Oracle
Corporation.

SQLWindows is a licensed, registered trademark of
GUPTA Corporation.

Windows is a trademark of Microsoft Corporation.
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